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L8 ANSWER 1 OF 4 USPATFULL 

TI Device for regeneration of articular cartilage and other 

tissue 

AB An implantable device for facilitating the healing of voids in bone, - 

cartilage and soft tissue is disclosed. A preferred embodiment includes 



a cartilage region comprising a polyelectrolytic complex joined with a 
subchondral bone region. The cartilage region, of this embodiment, 
enhances the environment for chondrocytes to grow articular cartilage; 
while the subchondral bone region enhances the environment for cells 
which migrate into that region's macrostructure and which differentiate 
into osteoblasts. A hydrophobic barrier exists between said regions, of 
this embodiment. In one embodiment, the polyelectrolytic complex 
transforms to hydrogel, following the implant procedure. 
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L8 ANSWER 2 OF 4 USPATFULL 

TI Scaffold matrix and tissue maintaining systems 

AB The invention concerns a scaffold which is used as a growth supportive 

base for various cells and tissue explants from three-dimensional tissue 
comprising naturally derived connective or skeletal tissue into attached 
flakes having a very high porosity. Alternatively the scaffold is 
composed of fused epiphyses. 
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L8 ANSWER 3 OF 4 USPATFULL 

TI Multi-stage collagen-based template or implant for use in the repair of 

cartilage lesions 
AB The invention is a template to aid in the regeneration of 



articular cartilage. The template is formed by combining a porous 
collagen sponge ("collagen matrix") with a dense collagen membrane. The 
dense collagen membrane is placed on the surface of the cartilage defect 
to prevent cell migration from the subchondral plate and vasculature. 
The collagen membrane will allow movement and exchange of fluids, 
nutrients, cytokines and other factors necessary for cartilage 
regeneration. The collagen matrix has been developed to allow 
attachment and growth of cells, specifically chondrocytes which are 
normally found in articular cartilage. The collagen matrix can be 
combined with chondrocytes in vitro, and therefore serve to transport 
cultured cells to the defect site and to retain the cells in position 
following implantation. Procedures are described to effectively use the 
two-staged template, and to fix the template to the repair site. 
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L8 ANSWER 4 OF 4 JICST-EPlus COPYRIGHT 2003 JST 

TI Four Case Reports of Mosaicplasty for Knee Joint. 

AB Repairing a defect or injury of articular cartilage is a significant 
challenge. Osteochondral graft, periosteal 

transplantation, drilling, and chondrocyte transplantation have been 
attempted clinically for articular surface defects. We evaluated repairs 
of articular cartilage by mosaicplasty. Four knees of 4 patients (2 men 
and 2 women) that underwent mosaicplasty were evaluated in this series. 
Mean patient age at surgery was 41 years. All knees underwent follow-up 
MRI, 2 knees underwent follow-up arthroscopy and needle biopsy after 
informed consent was obtained. The mean period from surgery to final 
follow-up was 21 months. The mean period from surgery to follow-up 
arthroscopy was 11 months. Four cases of mosaicplasty presented 
satisfactory regeneration of the articular cartilage as seem by 
MRI or arthroscopic examination. Two knees, after receiving mosaicplasty, 
demonstrated regeneration of hyaline cartilage even around the 
gaps in mosaicplasty, by needle biopsy. However, the structure of hyaline 
cartilage around the gaps in mosaicplasty differed from that of normal 
hyaline cartilage. Several reports described a good clinical outcome of 
mosaicplasty. However, only Hangody reported good hyaline cartilage 
regeneration at the recipient site and fibrous cartilage at the 
donor site. Our results demonstrated regeneration of the hyaline 
cartilage in the gap area of mosaicplasty, but the structure of hyaline 
cartilage differed from normal. There is a risk of renewed degeneration 
due to the poor structure of hyaline cartilage. Mosaicplasty is a sure 
method of repairing hyaline cartilage where there is a small defect in the 
articular surface. However, one report pointed out the risk of articular 
degeneration at the donor site after mosaicplasty. One of our cases 
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L9 ANSWER 1 OF 44 MEDLINE 

TI Cartilage and bone regeneration using gene-enhanced tissue 
engineering . 

AB Joint cartilage injury remains a major problem in orthopaedics with more 
than 500,000 cartilage repair procedures performed yearly in the United 
States at a cost of hundreds of millions of dollars. No consistently 
reliable means to regenerate joint cartilage currently exists. The 
technologies of gene therapy and tissue engineering were combined using a 
retroviral vector to stably introduce the human bone 
morphogenic protein- 7 complementary deoxyribonucleic 
acid into periosteal-derived rabbit mesenchymal stem cells. Bone 
morphogenic protein-7 secreting gene modified cells 

subsequently were expanded in monolayer culture, seeded onto polyglycolic 
acid grafts, implanted into a rabbit knee osteochondral defect model, and 
evaluated for bone and cartilage repair after 4, 8, and 12 weeks. The 
grafts containing bone morphogenic protein-7 

gene modified cells consistently showed complete or near complete bone and 
articular cartilage regeneration at 8 and 12 

weeks whereas the grafts from the control groups had poor repair as judged 
by macroscopic, histologic, and immunohistologic criteria. This is the 
first report of articular cartilage 

regeneration using a combined gene therapy and tissue engineering 
approach . 
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AB Joint cartilage injury remains a major problem in orthopaedics with 
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acid grafts, implanted into a rabbit knee osteochondral defect model, and 
evaluated for bone and cartilage repair after 4, 8, and 12 weeks, The 
grafts containing bone morphogenic protein-7 

gene modified cells consistently showed complete or near complete bone and 
articular cartilage regeneration at 8 and 12 

weeks whereas the grafts from the control groups had poor repair as judged 
by macroscopic, histologic, and immunohistologic criteria. This is the 
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TI Secreted and transmembrane polypeptides and nucleic acids encoding the 

same 

AB The present invention is directed to novel polypeptides and to nucleic 

acid molecules encoding those polypeptides. Also provided herein are 
vectors and host cells comprising those nucleic acid sequences, chimeric 
polypeptide molecules comprising the polypeptides of the present 
invention fused to heterologous polypeptide sequences, antibodies which 
bind to the polypeptides of the present invention and to methods for 
producing the polypeptides of the present invention. 
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TI Secreted and transmembrane polypeptides and nucleic acids encoding the 

same 

AB The present invention is directed to novel polypeptides and to nucleic 

acid molecules encoding those polypeptides. Also provided herein are 
vectors and host cells comprising those nucleic acid sequences, chimeric 
polypeptide molecules comprising the polypeptides of the present 
invention fused to heterologous polypeptide sequences, antibodies which 
bind to the polypeptides of the present invention and to methods for 



producing the polypeptides of the present invention. 
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TI Peptide scaffold encapsulation of tissue cells and uses thereof 
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and replacement of various tissues. The invention also provides methods 
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L9 ANSWER 12 OF 44 USPATFULL 

TI Bone morphogenic protein (BMP) 

polynucleotides, polypeptides, and antibodies 

AB The present invention relates to novel human BMP polypeptides and 

isolated nucleic acids containing the coding regions of the genes 
encoding such polypeptides. Also provided are vectors, host cells, 
antibodies, and recombinant methods for producing human BMP 
polypeptides. The invention further relates to diagnostic and 
therapeutic methods useful for diagnosing and treating disorders related 
to these novel human BMP polypeptides. 
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AB The present invention is directed to novel polypeptides and to nucleic 
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L9 ANSWER 14 OF 44 USPATFULL 

TI Use of adipose tissue-derived stromal cells for chondrocyte 

differentiation and cartilage repair 

AB Methods and compositions for directing adipose-derived stromal cells 

cultivated in vitro to differentiate into cells of the chondrocyte 
lineage are disclosed. The invention further provides a variety of 
chondroinductive agents which can be used singly or in combination with 
other nutrient components to induce chondrogenesis in adipose-derived 
stromal cells either in cultivating monolayers or in a biocompatible 
lattice or matrix in a three-dimensional configuration. Use of the 
differentiated chondrocytes for the therapeutic treatment of a number of 
human conditions and diseases including repair of cartilage in vivo is 
disclosed. 
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TI Use of adipose tissue-derived stromal cells for chondrocyte 

differentiation and cartilage repair 

AB Methods and compositions for directing adipose-derived stromal cells 

cultivated in vitro to differentiate into cells of the chondrocyte 
lineage are disclosed. The invention further provides a variety of 
chondroinductive agents which can be used singly or in combination with 
other nutrient components to induce chondrogenesis in adipose-derived 
stromal cells either in cultivating monolayers or in a biocompatible 
lattice or matrix in a three-dimensional configuration. Use of the 
differentiated chondrocytes for the therapeutic treatment of a number of 
human conditions and diseases including repair of cartilage in vivo is 
disclosed. 
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L6 ANSWER 1 OF 1 USPATFULL 

TI Device for regeneration of articular cartilage and 

other tissue 

AB An implantable device for facilitating the healing of voids in bone, 

cartilage and soft tissue is disclosed. A preferred embodiment includes 
a cartilage region comprising a polyelectrolytic complex joined with a 
subchondral bone region. The cartilage region, of this embodiment, 
enhances the environment for chondrocytes to grow articular 
cartilage; while the subchondral bone region enhances the 
environment for cells which migrate into that region's macrostructure 
and which differentiate into osteoblasts. A hydrophobic barrier exists 
between said regions, of this embodiment. In one embodiment, the 
polyelectrolytic complex transforms to hydrogel, following the implant 
procedure . 
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L7 ANSWER 1 OF 1 USPATFULL 

TI Device for regeneration of articular cartilage and other tissue 

AB An implantable device for facilitating the healing of voids in bone, 

cartilage and soft tissue is disclosed. A preferred embodiment includes 
a cartilage region comprising a polyelectrolytic complex joined with a 



subchondral bone region. The cartilage region, of this embodiment, 
enhances the environment for chondrocytes to grow articular cartilage; 
while the subchondral bone region enhances the environment for cells 
which migrate into that region's macrostructure and which differentiate 
into osteoblasts. A hydrophobic barrier exists between said regions, of 
this embodiment. In one embodiment, the polyelectrolytic complex 
transforms to hydrogel, following the implant procedure. 
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L5 ANSWER 1 OF 7 6 MEDLINE 

TI Long-term effect of nitric oxide synthase inhibitor on repair of 
articular cartilage defects repairing. 

AB OBJECTIVE: To discuss the long-term effect of inducible nitric oxide 
synthase inhibitor S -methyl isothiourea (SMT) on repair of 
articular cartilage defects. METHODS: Twenty-four adult 

New Zealand White rabbits with full -thickness defects of cartilage created 
in the trochlear groove of their bilateral femurs were divided into three 
groups randomly, 8 in each group: (1) control group in which nothing was 
filled into the defects; (2) BMP group in which the defects were filled 
with collagen fibrin gel impregnated with recombinant human bone 
morphogenic protein (rhBMP) ; and (3) SMT group in which 
the defects were filled with collagen fibrin gel impregnated with rhBMP 
and hypodermic injection of SMT (5 mg .(-1) 12 h(-l)) was given. The 
animals were killed one year later. The gross appearance of the defects 
was assessed. The amount of released NO and the activity of NOS were 
examined by chemical colorimetry. The distribution of collagen was 



examined by immunohistochemistry . The proteoglycan synthesis and cell 
activity was assessed by incorporation of radiolabelled sodium sulphate 
Na(2) (35) SO (4) and bromodeoxyuridine . RESULTS: One year after the defects 
in SMT group showed greater improvement in margin integration, cellular 
morphology, and architecture within defect than those in BMP group and 
control group (P < 0.01). Immunohistochemistry showed that there was less 
type-I collagen and more type-II collagen in SMT group than in the other 
two groups. Radiolabelled sodium sulphate (Na (2 ) (35) SO (4 ) ) incorporation 
test showed that the proteoglycan synthesis in defects was higher in SMT 
group than in the other two groups (P < 0.01). BrdU incorporation test 
showed cells in repaired tissue with remarkable proliferous activity. 
CONCLUSION: iNOS inhibitor SMT significantly improves the quality of 
repair of defected cartilage and delays its degradation. 
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L5 ANSWER 2 OF 7 6 MEDLINE 

TI Enhanced matrix synthesis and in vitro formation of cartilage- like tissue 
by genetically modified chondrocytes expressing BMP-7. 

AB Bone morphogenic protein- 7 (BMP-7) supports 

ectopic cartilage and bone formation, is expressed in normal 
articular cartilage, and increases matrix synthesis in 

chondrocytes. Based on this knowledge, we hypothesized that an adenovirus 
(Ad) vector encoding human BMP-7 could be used to modify chondrocytes 
genetically to improve their capacity for cartilage repair. An adenovirus 
vector encoding BMP-7 (AdBMP-7) was constructed and its bioactivity 
confirmed by ectopic bone formation assay. AdBMP-7 modification of bovine 
chondrocytes induced expression of BMP-7 mRNA and bioactive protein, 
resulting in an increase in incorporation of 35S04- into proteoglycan, 
3H-proline uptake into protein, and the expression of the 
cartilage-specific matrix genes, aggrecan and type II collagen. An in 
vitro model of chondrocyte transplantation was used to demonstrate the 
feasibility of using genetically modified chondrocytes to enhance 
formation of cartilage-like tissue. When transplanted onto cartilage 
explants and maintained in vitro for 3 weeks, chondrocytes modified with 
AdBMP-7 formed 1.9-fold thicker tissue than chondrocytes modified with a 
control vector (P < 0.001). This tissue was positive for type II collagen 
and proteoglycan but negative for type X collagen and demonstrated a 
cartilage-like morphology. These observations suggest that Ad-mediated 
transfer of BMP-7 gene to chondrocytes enhances the chondrocyte-specif ic 
matrix synthesis and their capacity to form cartilage-like tissue, thus 
representing a strategy that may improve cell-based cartilage repair. 
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TI Cartilage and bone regeneration using gene-enhanced tissue engineering. 

AB Joint cartilage injury remains a major problem in orthopaedics with more 
than 500,000 cartilage repair procedures performed yearly in the United 
States at a cost of hundreds of millions of dollars. No consistently 
reliable means to regenerate joint cartilage currently exists. The 
technologies of gene therapy and tissue engineering were combined using a 
retroviral vector to stably introduce the human bone 
morphogenic protein- 7 complementary deoxyribonucleic 
acid into periosteal -derived rabbit mesenchymal stem cells. Bone 
morphogenic protein- 7 secreting gene modified cells 

subsequently were expanded in monolayer culture, seeded onto polyglycolic 
acid grafts, implanted into a rabbit knee osteochondral defect model, and 
evaluated for bone and cartilage repair after 4, 8, and 12 weeks. The 
grafts containing bone morphogenic protein- 7 

gene modified cells consistently showed complete or near complete bone and 
articular cartilage regeneration at 8 and 12 weeks 

whereas the grafts from the control groups had poor repair as judged by 
macroscopic, histologic, and immunohistologic criteria. This is the first 
report of articular cartilage regeneration using a 
combined gene therapy and tissue engineering approach. 
20004 88818 MEDLINE 
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L5 ANSWER 4 OF 76 DGENE (C) 2 003 THOMSON DERWENT 

TI Isolated DNA encoding human SDF-5 protein - useful for controlling 

growth, differentiation etc. of cells, particularly of chondrocytes for 
treatment of arthritis etc., also pancreatic cells 

AN AAW49082 Protein DGENE 

AB The sequence is that of human SDF-5, a member of the Frazzled protein 



family. Cells transformed with a vector containing the sequence are used 
to regulate genes, particularly pancreatic genes, or in combination with 
bone morphogenic protein 2 (BMP2) , to 

increase differentiation of progenitor cells into chondrocytes. The 
protein may be used to treat osteoarthritis, rheumatoid arthritis, or 
articular cartilage defects, also to increase/inhibit 

cell formation, growth, differentiation, proliferation and/or maintenance 
in many other organs or tissues, e.g. for prevention or treatment of 
pancreatic cancer, diabetes (by inducing de novo formation of islet 
cells) , other tissue defects, also to improve healing of wounds and to 
increase survival of nervous system cells, e.g. in cases of transplants 
The coding sequence can be used in gene therapy, and its fragments to 
detect related mRNA, while the protein is also used to generate 
antibodies, useful for affinity purification and as immunoassay reagents. 
Many other potential uses/activities for the gene and its encoded are 
contemplated but not exemplified, e.g. as cytokines, immuno- suppressants 
or immunostimulants, regulators of haematopoiesis , as fertility-control 
agents, haemostatic or thrombolytic agents, anti- inflammatory agents, 
antimicrobials, modulators of biorhythms and many more. 
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TI Isolated DNA encoding human SDF-5 protein - useful for controlling 

growth, differentiation etc. of cells, particularly of chondrocytes for 
treatment of arthritis etc., also pancreatic cells 

AN AAV32 93 0 DNA DGENE 

AB The sequence is that encoding human SDF-5, a member of the Frazzled 

protein family. Cells transformed with a vector containing the sequence 
are used to regulate genes, particularly pancreatic genes, or in 
combination with bone morphogenic protein 2 

(BMP2) , to increase differentiation of progenitor cells into 
chondrocytes. The protein may be used to treat osteoarthritis, rheumatoid 
arthritis, or articular cartilage defects, also to 

increase/inhibit cell formation, growth, differentiation, proliferation 
and/or maintenance in many other organs or tissues, e.g. for prevention 
or treatment of pancreatic cancer, diabetes (by inducing de novo 
formation of islet cells) , other tissue defects, also to improve healing 
of wounds and to increase survival of nervous system cells, e.g. in cases 
of transplants The coding sequence can be used in gene therapy, and its 
fragments to detect related mRNA, while the protein is also used to 
generate antibodies, useful for affinity purification and as immunoassay 
reagents. Many other potential uses/activities for the gene and its 
encoded are contemplated but not exemplified, e.g. as cytokines, 
immune- suppressants or immunostimulants, regulators of haematopoiesis, as 
fertility-control agents, haemostatic or thrombolytic agents, 
anti -inflammatory agents, antimicrobials, modulators of biorhythms and 
many more . 
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TI Enhanced matrix synthesis and in vitro formation of cartilage-like tissue 
by genetically modified chondrocytes expressing BMP-7. 

AB Bone morphogenic protein-7 {BMP-7) supports 

ectopic cartilage and bone formation, is expressed in normal 
articular cartilage, and increases matrix synthesis in 

chondrocytes. Based on this knowledge, we hypothesized that an adenovirus 
(Ad) vector encoding human BMP-7 could be used to modify chondrocytes 
genetically to improve their capacity for cartilage repair. An adenovirus 
vector encoding BMP-7 (AdBMP-7) was constructed and its bioactivity 
confirmed by ectopic bone formation assay. AdBMP-7 modification of bovine 
chondrocytes induced expression of BMP-7 mRNA and bioactive protein, 
resulting in an increase in incorporation of (35)SO(-)(4) into 
proteoglycan, (3)H-proline uptake into protein, and the expression of the 
cartilage-specific matrix genes, aggrecan and type II collagen. An in 
vitro model of chondrocyte transplantation was used to demonstrate the 
feasibility of using genetically modified chondrocytes to enhance 
formation of cartilage- like tissue. When transplanted onto cartilage 
explants and maintained in vitro for 3 weeks, chondrocytes modified with 
AdBMP-7 formed 1.9-fold thicker tissue than chondrocytes modified with a 
control vector (P < 0.001). This tissue was positive for type II collagen 
and proteoglycan but negative for type X collagen and demonstrated a 
cartilage -like morphology. These observations suggest that Ad-mediated 
transfer of BMP-7 gene to chondrocytes enhances the chondrocyte-specif ic 
matrix synthesis and their capacity to form cartilage-like tissue, thus 
representing a strategy that may improve cell -based cartilage repair. 
.COPYRGT. 2 001. Orthopaedic Research Society. Published by Elsevier 
Science Ltd. All rights reserved. 
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When articular cartilage is damaged by trauma, infection or degenerative 
processes, such damages generally fail to heal or even improve. Hitherto various 
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Osteogenic protein-1 (OP-1, BMP-7), a member of the transforming 
growth factor-beta family, induces cartilage and bone formation when 
implanted at intra and extraskeletal sites in vivo. The human OP-1 gene 
has been cloned and biologically active recombinant OP-1 homodimers have 
been produced. In the present study, the authors investigated the 
influence of OP-1 on healing of full-thickness articular 
cartilage defects, made by drilling two adjacent (phi 3mm) holes 
through articular cartilage of NZW rabbit knee joint 

were dissected and examined histomorphometrically . Results indicated that 
OP-1 induced articular cartilage healing and 

regeneration of the joint surface which contained cells resembling 
mature joint chondrocytes. These data imply a new strategy for biological 
repair of damaged joint surfaces in humans. 
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Information concerning the efficacy of osteogenin, a bone 
morphogenetic protein, and demineralized bone matrix in 
orthotopic sites in nonhuman primates is a prerequisite for potential 
clinical application in humans. After exposure of the calvaria, 84 
cranial 

defects, 25 mm in diameter, were prepared in 26 adult male baboons (Papio 
ursinus) . Defects were implanted with insoluble collagenous bone matrix 
(ICBM, the inactive collagenous residue after dissociative extraction of 
bone matrix with 4 M guanidine hydrochloride) reconstituted with 
osteogenin fractions isolated from baboon bone matrix by chromatography 

on 

heparin-Sepharose and hydroxyapatite-Ultrogel (Og Hep-HA) or osteogenin 
further purified using Sephacryl S-200 gel filtration chromatography (Og 
S-200) . Baboon osteogenin with the highest biologic activity in a rodent 
bioassay, as determined by alkaline phosphatase activity, calcium 
content, 

and histologic analysis, was used for orthotopic implantation in baboons. 
Additional defects were irtplanted with baboon demineralized bone matrix 
(DBM) or ICBM without osteogenin as control. Defects also were 
grafted with corticocancellous bone harvested from the iliac crest 
or left ungrafted to monitor the spontaneous regeneration 
potential of the adult baboon calvaria. Undecalcif ied bone sections at 7 
microns were prepared from the harvested specimens 30 and 90 days after 
surgery. Histomorphometry demonstrated that Og S-200 induced copious 
amounts of bone and osteoid as early as day 30 (P < 0.01 versus ICBM, 
autogenous grafts and untreated defects) . At day 90, in implants 
of Og S-200, Og Hep-HA, and DBM, bone and marrow formation was extensive, 
culminating in coirplete regeneration of the craniotomies. In 
implants of DBM, bone formed with an intervening phase of 
cartilage development. This provides the phenotypic evidence of 
endochondral bone differentiation by induction in defects of membranous 
calvarial bone in adult primates. These results establish the potential 
therapeutic application of osteogenin and demineralized bone matrix for 
the architectural reconstruction of the bone-bone marrow organ in humans. 
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AB In dogs, resection of a length of the ulna equal to twice the diameter of 
the mid-shaft leaves a defect which consistently fails to unite. In 
response to an irt^lant of ICQ mg of bovine bone 
morphogenetic protein (BMP) , the defect 

becomes filled by callus consisting of f ibrocartilage, cartilage 
and woven bone within four weeks. The cartilage is resorbed and 
replaced by new bone in four to eight weeks. Woven bone is then resorbed, 
colonised by bone marrow cells and remodelled into lamellar bone. Union 

of 

the defect is produced by 12 weeks. Control defects filled with 
autogeneic 

cortical bone chips unite after the same period. In regeneration 
induced by bone morphogenetic protein ( 

BMP) and in repair enhanced by bone graft, union depends 

upon the proliferation of cells within and around the bone ends. Our 

working hypothesis is that BMP induces the differentiation of 

perivascular connective tissue cells into chondroblasts and 

osteoprogenitor cells and thereby augments the process of bone 

regeneration from the cells already present in the endosteum and 

periosteum. 
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The well-established finding that inplantation of demineralized bone 
matrix at non-skeletal sites results in formation of cartilage 
and bone has been attributed to bone morphogenetic proteins/ factors . 
Commercially-available demineralized bone allograft materials are being 
used currently to re construct /regenerate bone. The studies 
described here focused on establishing biological activity of protein 
extracts prepared from commercially obtained bone graft material 
in vitro. Furthermore, the biological activity of these protein extracts 
in vitro was compared with similar extracts prepared from freshly 
obtained 

human bone. Biological activities of bone matrix proteins examined 
included their ability to promote proliferation, attachment, and 
migration 

of gingival fibroblasts using an in vitro system. Guanidine followed by 
guanidine/EDTA was used to separate bone matrix proteins into proteins 
associated with soft tissues of bone and proteins retained within the 
mineral compartment, respectively. Two preparations of each starting 
material were tested and the biological activity of each preparation was 
evaluated in triplicate at least three times. Slot blot analysis revealed 
that commercially-prepared material contained type I collagen; 
fibronectin; BSP; and BMP-2, 4, and 7. However, the freshly 
prepared bone extracts appeared to have higher BMP 

concentrations. The ability of commercial extracts to promote cell 
proliferation, while significant, was limited and significantly less when 
compared with similar extracts prepared from freshly obtained bone. All 
extracts promoted cell attachment significantly, while none of the 
extracts promoted cell migration. Thus, commercially-prepared material 
retained proteins having the capacity to influence cell behavior in vivo. 
However, some biological activity as measured in vitro was lost as a 
result of tissue processing. 
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The objective of this study was to examine in vitro the influence of 
recombinant human osteogenic protein-1 [rhOP-1, or bone 
morphogenetic protein- 7 (BMP-7)] on cartilage 

formation by himan and goat perichondrium tissue containing progenitor 
cells with chondrogenic potential. Fragments of outer ear perichondrium 
tissue were embedded in clotting autologous blood to which rhOP-1 had 



been 



added or not added (controls) , and the resulting explant was cultured for 
3 weeks without further addition of rhOP-1. Cartilage formation was 
monitored biochemically by measuring [ 35S] -sulphate incorporation into 
proteoglycans and histologically by monitoring the presence of 
metachromatic matrix with cells in nests. The presence of rhOP-1 in the 
explant at the beginning of culture stimulated [35S] -sulphate 
incorporation into proteoglycans in a dose-dependent manner after 3 weeks 
of culture. Maximal stimulation was reached at 40 microg/mL (human 
explants: +148%; goat explants : +116%). Histology revealed that explants 
treated with 20-200 microg/mL of rhOP-1, but not untreated control 
explants, contained areas of metachromatic-staining matrix with 
chondrocytes in cell nests. It was concluded that rhOP-1 stimulates 
differentiation of cartilage from perichondrium tissue. The direct 
actions 

of rhOP-1 on perichondrium cells in the stimulation of chondrocytic 
differentiation and production of cartilage matrix in vitro provides a 
cellular mechanism for the induction of cartilage formation by rhOP-1 in 
vivo. Thus rhOP-1 may promote early steps in the cascade of events 
leading 

to cartilage formation and could prove to be an interesting factor in the 
regeneration of cartilage in articular cartilage 
defects , 
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